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ABSTRACT: 

PURPOSE: To provide a system with which continuous voices inputted from a telephone line 
can be recognized by inputting a correction voice data set to a voice recognizing processor and 
training a statistical pattern matching unit 

CONSTITUTION: A digital voice input from an A/D 100 is sampled by a data rate converting 
device 102, a voice data stream is divided into fine frames by a vector-quantizing block 104, and 
characteristics are extracted from the respective frames and summerized. Vector quantization is 
similarly used in a training process 190, as well. A quantizing code book 105 preserves a code 
book for telephone voice generated by the function 190. On the other hand, input voice data 180 
are resampled in a block 182, supplied to a code/decode band filter and set to a prescribed band 
width. The correction voice data set is inputted to the voice-recognizing processor, and the 
statistical pattern matching unit is trained. The voice recognition is executed, while using a voice 
recognition processor from a telephone system. 
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[0043] JL-TafflgSoASftHCtt. x/-fe'7 SOT'<'C«>S£Aott&£#>fc:B N F £JHffL . iftffl 

■r -r TMUfBS^f*. S3S^Kj^g*^T- 9K-x ■ wmH&Sifv y ? 1 3 2 ) 31* HVf . 

[0044] t,olAtoo^i|{± % ^<7)|i|^$-vSffl-rSfc 30 £4ti$fttura&$tv?iiajraim&tt*. *il 

8I(VRU)t*4.RISC SYSTEM 600 'Vl/T • fX7^T. *49*)TVi. ' 7U> 

0 <TH) HXX/OS/2 (TM> £io PS/2 (TH> *j . r j *4f»f»li. fflfflgagnr? 

[0045] Direct Talk 6000 (TH) itf, l"Cherchez LesFeawsj , rchatcau Voulez i 
l±. Rai<0^gVRUx^xAT*&. 7X , )fi<7)\/Xh : y>T : gm.T?i:\>^. tztiii. 

rAt'Ji. l^w^iSIUtS^fljaco-C'U^^, J. J. Muldoon. t±, ^iiwS?St:^< . .^^^ffiJ^S? 

vSli't'i:=S:S^rf£tt<0AI.2 4ffl«O#ISf-v^/US:t, # (fnyf 1 38) tjDi^ttfU^^t'm Cii^> 

o) T 1 ^« . ^!2^-^'fll3t comzm ( 7*a -y ^ 1 3 8 ) tt, S*iaffl*IS 

(i. Direct Ta 1 k (TM) <7>i 3 C*ft«>«K 40 {=ftS*^^5-o-^/^t,«o»c^C.Jt:46Cn-/;;l./> 

ozt itx-Zh. a— wi«jwtt^<«*R*frt» [0049] ^x?flif5ro^7 a ( m * ? 1 3 4 ) 

5Ctm&. ffiBffiKKTU. WA^jL-if g?<Sfl)^l5cO'; x hfc J:D f #^iO^^'\co^'f > 

gFx\-V-M.£AJl-t&ZttfX-*?>. &ttffi& 9Zftr>. t5gtf;H 92ti, a«0)VQil&ttK? 

t±. «#^iO§^x h u-Aco3ty>tc^<7)5aRcoTf sr^a. 7 • tfwi vqi ( m-y ^ 

#^fg^i5:^T-r h x 0 %pqm*-'<£i&Ft& . 104) cotyxo. — ffosama^tiiTft 9 . 'Kg 

[ 0 0 4 6 ] *v tfu 6 . R fc a P I £R 5 ^St^i 50 7 j «fMI<^#^^rt9)tt£9yttB(c 
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[0050] b'-A • -9-— ^ ( /n 7 7 1 0 6 ) UMK fcitf-r** hJUSt v^*88Sf«£*£ffl-f 

«To-fc:X</)fafc:£j£$ft$ %m&lm MJ 7 * V (tri [ 0 0 5 5 ] -f-OSOatf. -/ hc7)sS^ 

9 2T-T*3T^&fl*T/us-fiU8-*-s. iois^t^ fih. 

VQfflOf»J^^«^$-St»J:<litBB-r*lgl«J? ! [0056] JJtfc. ^SHMMl 92<D^7^-^t>\ 

(D&MmfeZft o fc*>£&t>tiZ . b'- A • ( 7 ftiH^(coarticulation) W)^W$lffM:&'&. £ fx d 

n-y? 1 0 6) 11. Zm-TW-CtilhtimiK 10 £. ifefriJ-tWi^*^ ( MJ7*>"t.riphones- 

« 7 . y> u . ( 1 1] -cfaBafeiB-feich jwErifii/attrrtaffi 

[ o o 5 1 ] a-irwiHHK±. *j»aaw--A**w ltm^xat-**. w«s*ifcM;7*->HMMj&« 

Hi If, (12)TE&3il& 1 BM7U/7A • 7 Pia-ty ha4>Tm$ii£VQfl«^&<tij£L£-C 

□ h Direct Ta 1 k/2(TM)Ji. fc^W^fi^fc^/^C. HMMW<5^-? 

jIffl£;S*fc$:9#&. uzhyygmmmt. D i [0057] Wt7;«7j #£*f/«c 

r e c t Ta 1 k/2 (TM) *«HU £*MltfH«3**» »i£< <?»*y 0 . & rRgftfcj ttSUtfttt: 

l 60>$M&&*>. uxhyym^i^r - z fx9<n- 7~3<nlffiis£ifi 2<r>hy> : J^3> • r-? (trans 

arrft*XRt*wo-H-rft3!«sjBc:Tifct*j» 20 ition PK)m&ti. ■ r-?\zm 

Ji, WS^r*«B*iaLTiKfair. uxF7>& ^jKAtiH^a-yHMM^.*-*!!. 3K3jff 

rtii. *j*b^-'<ic^oi^w>^tw9fb &£ira%JE£ sfct-a&g&Q: f u 7 * 

£?SIScDA P I ±TfS"l»fc T-^'&JftSftS. Dir [0058] SNttt. D-**3r*8B8ft£31LTaa(> 

ect Ta 1 k/2 (TH) i^X^A<7)}g»<7)»ffla>'l»l ^4ISl''0«ilS^iiJ:^7'f ?d»<>«>i5tt8& 

[0052] mait-'U arWHHta.-- wn fcftoT. ***ciea0)«B***;i< • > s .xu-* 

BWC. <2fcX,£HRfc0.6#) #*61-?ffjfrr 30 1 8 SlCfcoTSiyiSftS. • 7-y^-fK 

[0053] XmKMMfQgmi'XTMi, HOWi 5A> t*£J:tftt£«>'<d £&tf. 

a-f«7xt • htf-Aiuaqaatoyvf^x [0059] 3o<03-k- 7V ^^tt&^fta- 

TtHtflUtoJblc. £&<7)3ISK£^J1££i-& J: 5CS#$ft., fgff«K? l-/kS-7~fcr 

8hP%3*i6. fcfcxtf. loaTOftfliaii* 05W o-fexr«:*>;h.&„ hv-70ftjR 

J: -3tc. D-M x'jr- ^7h7-;i 60£iiL *<. : r-5'<r)Wm}miz£'>Xi'$.:'.V-h£i\. 
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St^XWA 5 0. 15 0* . r-^WlSa5 0<o±-C%fr$ii£w ^^7$ 
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ft&gpT-? ■ *v Hi. #rajd»(14)rt>Ml9)TiB 
23ilTl>4. .IcOXx-yrji. Hi^-f-^A^rn 

[00 6 2] M6(7)Xt-/T2 0 4X\ %?>t-9 • -t 

7 1 8 2fc*WW4. SBIjWlfc#*T-* • -fe y h 
*H(II*l*-7Ca*3. ISBIS (decimation) TO-fcX 

[0 0 6 3] <XR1. H6<7)Xf--/7 , 2 0 67:". 3?Hiffig 

m&av? 1 8 2 fc*flW5. ^ftii. 

[0064] iXtZ. @6<O^c7)X-f /7'208r. -fO 

: Jt-9cthXo^ • -fe y ho 

Sdtf. JHBESft.4. ^fUi. HloWft^n»^i 

8 4£*fJl?t4. :Wt flMWWIKf^r-* • -fev 
hfc&SfcibfcfriarlS. £ OXf- -/ TOtefK. 
*7W • UVxte^JEWMu- I awQSBtfft 

^/-fti^- uy^*fcHB:L»4. ftfo»>te. 

Wfi^t; y^ • WVi/fiftflEttA- I awQ 
%l*<r)Sckrj tS»/?-uyy't HW4 c fc t f* 
4. 

[ 0 0 6 5 ] <W=. 06 X-r y T2 1 0 T\ JbltitSIE^ 

Wf*toLTV*4«HbMX*fc-j-CtEE*4. C 

*Ui. 01<OffiKg7'O y^ l 8 6fc«JBf 4. Citli. 
HjESfifcEJ*?*-* -t v r>£tt4fctfXcfrbii4. 
♦SEXx-y^i. Mu- 1 awy-f Xi: l/t«9M7~fcy 
^XSr^fort^'-C'^S. ftbOfc. IgiEx-ryTti. 
A- 1 aw/^XiLTWft^ffcy'fXS-J^o.rfctfT- 
S4. 

[00 66] H6tf>A-r-*7"2 1 2T<4. Htm 
/V-y • ?vf^ • 7*-*l6mtfciWt*4rt:J&fc:. 

hfcjUrt"4. ;<m, mi<r>\XJ)T—? ■ 7a-y?l 
8 8C*ti&*-&. S'5.xU-h3ii*fflH»r*;Htt» 
1 8 5 A*. 1gg|fjS1^rttS-l$o«ij|3 — H • 7 1 
0 5*>8ttSrtt-3fW5R*-f;U 1 9 2£4jfcf Sfc*>fc. 

[0 0 67] JKC. a6mf-/72 1 4T\ fcti 
fcf. 05«OP BX l 7 oii*e,0XBft0>i oft. S3ft>«> 

WSM*»il8ff3il&. 
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[00 68] mUH-r*^ ■ S^SaU-* !/n r ?l 

8 5 ) ^ttjflt- 4Sffftt$^o3»ui. mBP>&yH&m 

%mzmt>tLX%<. tzbz.tt. IBMTangora Dictatio 
n Syst«itJ it/fDragon Systems, —.t.— h > • Vtf-f-jt. 
— 17 7, Dragon 30k DicUtefciT/Kurzweil Applied 
Intelligence. Voice Report. Waltham. V-f-f-jt.— fc 

$r«*«rJ«B*7EH: -y^KJWBSn.* i: v%-5 £ t iz 

io [0069] ±.i£*%.w<omiizii\,\z5im i^mx. 

SKIi. WT^iiOTfcS. 

[0070] (!) "Large Vocabulary Speaker and Depe 
ndent Continuous Speech Recognition: The Sphinx Sy 
stem"; Kai-Fu Lee; Cargnie Mellon University, Depa 
rtnent of Electrical and Computer Engineering: Apr 
il 1988; CKU-CS-88-148 

(2] "A General Program to Per fori Sampling Rate Co 
nversion of Data by Rational Ratios": from "Progra 
us for Digital Signal Processing". Ed.: Digital Si 
20 gnal Processing Committee of the IEEE Acoustics, S 
peech, and Signal Processing Society; IEEE Press, 
1979; Section 8.2. pp8.2-I to 8.2-7 by R.E. Crochi 
ere 

(3] "Theory and Application of Digital Signal Pro 
cessing" L.R. Rabiner. B. Gold: Prentice Ilall. 177 
5. pp 91 

(4) "Digital Processing of Speech Signals"; Prent.i 
ce Hall Signal Processing Series; 197ft, pp 401-40 
2. 411-413 

30 (5) "An Algorithm for Vector Quantizer Design": Y. 
Linde. A. Buzo, R.Gray, IEEE Transactions on Com 
muni cations. Vol. coi-28. no. 1, January 1980 

(6) "IBM Continuous Speech Recognition System Pro 
granmers Guide"; B. Booth; 1992: currently unpubli 
shed, available on request. 

[7) "Digital Telephony and Network Integration"; 
B. Kciser. E. Strange:Van Nostrand Rcinhold Coipan 
y Inc. 1985. : pp. 26-31 

(8] "Design Subroutine (MAXFLAT) for Symmetric FIR 
40 Low Pass Digital Filters with Maximally-Flat Pass 
and Stop Bands" from "Programs for DigitalSignal 
Processing", Ed.: Digital Signal Processing Commit 
tee of the IEEE Acoustics, Speech, and Signal Proc 
essing Society: IEEE Press. 1979: Section "5.3. pp 
5-3-1 to 5.3-6 by .1. Kaiser 

(9) "Acoustical and Environmental Robustness in Au 
tomatic Speech Recognition" A. Acero: Cargnie Mel I 
on University. Department of Electrical andConpule 
r Engineering; April 1990: CMU-CS-88-14S 
50 (10) "AIX Distributed Environments: NFS. NCS. RPC. 
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DS Migration. LAN Maintenance and Everything"; IB 
M International Technical Support Centers, Pub I icat 
ion GG24-3489. May 8. 1990 

(11) "A Tutorial on Hidden Markov Models and Sele 
cted Applications inSpeech Recognition"; L. Rabine 
r; Readings in Speech Recognition; Ed.: A.Waibel. 
K. Lee; Morgan Kaufnann; 1990; pp 267-2% 

(12) "IBM CallPath DireclJalk/2 General Infonaati 
on and Planning Manual" ; International Business Ma 
chines publication no. GB35-4403-0; 1991 10 
(13} "A Maxiaum Likelihood Approach to Continuous 

Speech Recognition" ;L. R. Bahl, F. Jelinek, R. Me 
rcer; Readings in Speech Recognition; Ed. :A. Waibe 
1. K. Lee; Morgan Kaufmann; 1990; pp 308-319 

(14) "Speech Corpora Produced on CD-RW Media by 
The National Institute of Standards and Technology 

(NIST)", April, 1991 

(15) "DARPA Resource Management Continuous Speech 
Database(RMI) Speaker Dependent Training Data". 

September 1989 NIST Speech Discs 2-1.1, 2-2.1 (2 D 20 
iscs) miS Order No. PB89-226666 

(16) "DARPA Resource Manageaent Continuous Speech 
Database(RMl) Speaker- Independent Training Data", 
November 1989 NIST Speech Disc 2-3.1 (1 Disc) NTIS 

Order No.PB90-500539 

(17) "DARPA Extended Resource Management Continu 
ous Speech Speaker-Dependent Corpus (RM2)". Sepet 
mber 1990 NIST Speech Discs 3-1.2. 3-2.2 NTIS Ortte 
r No. PB90-501776 

(18) "DARPA Acoustic-Phonetic Continuous Speech Co 30 
rpus (TIMIT)". October 1990 NIST Speech Disc 1-1.1 

KNS Order No. PB91-0505065 

(19) "Studio Quality Speaker- I ndpendent Connected- 
Digit Gorpus(TIDIGITS)". NIST Speech Discs 4-1.1, 
4-2.1, 4-3.1 NTIS Order No. PB91-505592 

(20) "The Spoken Word", Kai-Pu Lee, et al.. Byte M 
agazine. JulY 1990, Vol- 15. No. 7; pp. 225-232 
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